
Problem Set #1 
Solutions 

 

1. 𝑃ଵ𝑉ଵ = 𝑛𝑅𝑇ଵ  𝑃ଶ𝑉ଶ = 𝑛𝑅𝑇ଶ  

Divide the equations 
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Rearrange: 

 𝑣ଶ = 𝑣ଵ

𝑃ଵ

𝑃ଶ

𝑇ଶ

𝑇ଵ
 

Substituting in values (remember to convert temperature to °R) 

𝑉ଶ = 20 𝑓𝑡ଷ  
(29.91)

(29.80)

(460 + 68)

(460 + 235)
 

𝑉 = 20 ∗ (1.0037)(0.76) 

 

 

 

 

𝑉 = 15.25 𝑓𝑡ଷ 

 

2. From the first problem: 

𝑉ଶ = 𝑉ଵ

𝑃ଵ

𝑃ଶ
 

 

𝑉 = 20 𝐿
29.92

26.5
 

 
𝑉 = 22.5 𝐿 
 

  

Note increase of volume 
due to lower pressure 

Note decrease of volume 
due to lower temperature 



3. (a) 𝑛 =
ଵ.଺ ௟௕௦

ெ ௟௕ / ௟௕ି௠௢௟
 

 
M = 2 x 16 = 32 

𝑛 =
1.6

32
= 0.05 𝑙𝑏 − 𝑚𝑜𝑙𝑒𝑠 

 
(b) assume ice H2O = 1g H2O 
 

𝑛 =
35 𝑔

𝑀 𝑔/ 𝑔 − 𝑚𝑜𝑙𝑒
 

  M = (2 x 1) + 16 = 18 

𝑛 =
35

18
= 1.94 𝑔 − 𝑚𝑜𝑙𝑒𝑠 

 

4. (a) 𝑣௦ =  𝐾௣𝐶௣ට ೞ்∆௉

௉ೞெೞ
 

𝑣௦ =  85.49 (0.81)ඩ
(460 + 286)(1.5)

ቀ29.86 +
1.2

13.6
ቁ  30

 

𝑣௦ =  85.49 (0.81)ඨ
(746)(1.5)

(29.95) 30
 

𝑣௦ =  85.49 (0.81)√1.245 
𝑣௦ =  85.49 (0.81)(1.116) 
𝑣௦ =  77.28 𝑓𝑡/𝑠𝑒𝑐 
 

5.  from 4(a) 

𝑣௦ =  77.28 
0.84

0.81
 

𝑣௦ =  80.14 𝑓𝑡/𝑠𝑒𝑐 
Note that if 0.84 is assumed, but the Cp is actually 0.81 as determined in a wind 
tunnel, the source would report a Cp of 0.81. 

  



6. 𝑝𝑚𝑟 = 𝐶௦𝑄௦ 

𝑄௦ = (3600 𝑠𝑒𝑐 / ℎ𝑟)𝑣௦𝐴௦(1 − 𝐵௪௦)
𝑇௦௧ௗ

𝑃௦௧ௗ

𝑃௦

𝑇௦
 

𝑄௦ = (3600)77.28 ቈ𝜋 ൬
15

2
൰

ଶ

቉ (1 − 0.12)
(460 + 68)

(29.92)

(29.95)

(460 + 286)
 

𝑄௦ = (3600)77.28[176.72](0.88)
(528)

(29.92)

(29.95)

(746)
 

𝑄௦ = 30,652,671𝑓𝑡ଷ  / ℎ𝑟  
 
𝑝𝑚𝑟 = (0.70)(30,652,671) 
 
𝑝𝑚𝑟 = 21,456,870 𝑔𝑟 / ℎ𝑟 
 

𝑝𝑚𝑟 =
21,456,870 𝑔𝑟 / ℎ𝑟

7000 𝑔𝑟 / 𝑙𝑏
 =  3056.29 lb / hr 

 

𝑝𝑚𝑟 =
23056.29 𝑙𝑏 / ℎ𝑟

2000 𝑙𝑏 / 𝑇𝑜𝑛
 =  1.533 tons / hr 

 
1.533 𝑡𝑜𝑛𝑠 / ℎ𝑟 𝑥 24 ℎ𝑟 / 𝑑𝑎𝑦 𝑥 365 𝑑𝑎𝑦𝑠 / 𝑦𝑟 = 13,426 𝑇𝑜𝑛𝑠 / 𝑦𝑟 


